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“ frRotHeR, QM 
You Spaî e a
DiiAe ?”
This is the text o f an address delivered by Mr. Ryan 
at the thirty-second annual scholarship awards 
banquet of the School o f Business Administration at 
the University o f Montana, Missoula, on May 18, 
1979.
RAYMOND D. RYAN
A s  you might guess, a number of years have 
passed since I was in your shoes—writing home for 
money and working nights as a soda jerk to make 
ends meet. The shortage of money—capital—was 
very real to me! That's one thing that doesn't seem 
to change over the years. College students as a class 
are generally painfully aware of how cash shortages 
can restrict and thwart plans. So perhaps the best 
thing for me to talk about is the second most 
popular subject at fraternity bull sessions—money!
What I have to say today about the nation's 
shortage of capital should find a sympathetic 
audience here among students, their parents, and 
the faculty. The problem is simply this: most major 
industries today need huge amounts of new capital 
for each of three reasons; first, to modernize and 
upgrade existing plants and equipment just to stay 
in business; second, to comply with government 
mandates and regulations in such areas as pollution 
abatement; and third, to expand their productive 
capabilities to serve the increasing needs and 
aspirations of society. Because the needs for capital 
are huge, the availability of sufficient capital now 
and in the foreseeable future has to be a lingering, 
chronic problem unless present policies are 
drastically altered. That popular song of some fifty 
years ago seems to say it all: “ Brother, Can You 
Spare a Dime?" We need billions of those spare 
dimes to be saved, invested, and reinvested.
At this point, you might be wondering how this 
need for capital relates to you personally. Let me 
assure you, it does—and in several key ways.
Many of you soon may be job hunting. If you 
look back over recent economic statistics, you'll 
notice the close relationship between capital 
spending by business and the availability of jobs. 
When capital spending is high, jobs are created to
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design, construct, transport, install, break-in, and 
ultimately operate the new tools of production. 
But, when capital spending lags, so do job 
opportunities. That is probably the foremost 
influence that capital formation will exert on your 
immediate future.
Secondly, most of us are looking forward to 
consuming more and better goods and services 
over the years ahead. You want a continually rising 
standard of living—and I can't blame you. I share 
that aspiration. But before there can be consump 
tion, there must be production. Economic growth 
and productivity improvement depend primarily 
on new and better tools of production which, in 
turn, depend on adequate funds from savings.
Third, if employers in the United States are to 
remain competitive with producers abroad, we 
must make continuing expenditures to upgrade 
our plants and equipment. While the most modern 
plant and equipment in this country may be as good 
as like plants elsewhere in the world, the propor 
tion of our facilities which are modern and up to 
date may lag those of foreign competitors in many 
instances.
In a free enterprise economy, capital for invest 
ment comes only from savings—either by individu 
als or by business. But, savings levels in this country 
are far below those abroad and far below the levels 
necessary for needed modernization and expan 
sion.
Savings by individuals are inadequate for many 
reasons. U.S. tax laws contain many provisions 
which penalize savings and the income derived 
from savings. Some notable examples are the 
double taxation of dividends, the taxation of capital 
gains, estate and gift taxes, and high marginal rates 
of income taxation which tax funds which might 
otherwise be saved and invested.
At present, most individuals have a greater 
incentive to spend than to save. There are two 
reasons for this First, with high rates of inflation, 
most people don't actually have much of a choice 
with what they do with most of their income; they 
must spend it just to live. Secondly, inflation tilts the 
scales in favor of spending today versus saving now 
in order to be able to spend tomorrow. It's a cruel 
fact of inflationary life that one usually gets more 
goods and services by spending as fast as possible 
rather than saving, then paying an income tax on 
the earnings from the savings, and spending what's 
left at higher price levels in the future.
There are other less obvious but related exam 
ples of how U.S. federal tax laws favor consumption 
at the expense of saving and investment. Income
spent for consumption is never again taxed at the 
federal level to the person enjoying the consump 
tion, whereas the return on income saved is taxed 
every year. Furthermore, if savings over a certain 
amount are given to someone else, the giver must 
pay a gift tax. If the savings are left in an estate, they 
are, of course, subject to an inheritance tax. And, 
the recipient of a gift or an inheritance continues to 
pay a tax on the earnings from those same savings.
"U.S. tax laws contain many 
provisions which penalize 
savings and the income derived 
from savings.”
The only way to avoid this sort of perpetual taxation 
is, of course, to spend the savings and enjoy the 
goods and services they can provide right now. And 
that's what's happening more and more, unfortu 
nately.
So much for savings by individuals. The other 
source of savings is, of course, business. Here, too, 
the picture is bleak. This may surprise some of 
you—because almost daily the nation's news media 
refers to current levels of profits as “ record- 
breaking" or as “ unconscionable" or with some 
other emotionally loaded adjective. To be sure, 
reported profits of non-financial corporations have 
risen steadily during the 1970s.
But to understand the facts, it's necessary to look 
at the detail behind the headlines, and analyze 
what has really happened to profits in recent 
years—particularly the portion of profits that has 
been saved and reinvested in job-creating plant 
and equipment. Unlike tax laws in many other 
industrialized nations, this country's tax laws only 
permit a business to charge off as an expense the 
original cost of assets consumed in production— 
that is, its facilities and inventories. However, when 
the purchasing power of the dollar shrinks, 
recoveries of original costs are insufficient to 
replace these facilities and inventories. And, when 
charges against earnings for assets consumed are 
less than their true current value, the difference 
between actual charges and the higher real value 
appears as a profit—and, even worse, it is taxed as 
though it were the profit.
After adjusting profits for current-dollar capital 
consumption allowances and current values of 
inventories—and after payments of dividends— 
profits reinvested in the tools of production by 
non-financial corporations have averaged only $4 
billion per year during the 1970s. This may sound
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like a lot of money—but it's less than 1 percent, 
actually only two-tenths of 1 percent of the nation’s 
gross national product. In fact, the newest depart 
ment in the federal government—the Department 
of Energy—already spends nearly three times this 
much annually. So—you can see how small 
corporate savings really are when measured in 
terms of current values.
Let me assure you that for the major industries in 
the United States this problem of inadequate 
capital formation is very real right now, and is 
becoming more apparent and more serious every 
day! Now, what can we as individuals do to help 
solve this problem? Here are some suggestions: we 
can acquaint ourselves and others with the facts, we 
can suggest policies which will help solve the 
problem, and we can communicate these sugges 
tions to those in a position to influence or 
formulate public policy, since the root of the 
problem seems to lie in the anti-capital bias of our 
laws and regulations.
Perhaps the first change needed in public 
policy involves government attitudes toward 
business and capital formation. For example:
Why not let wages and prices be determined in 
the competitive marketplace—without the jaw 
boning, which inevitably is tougher on prices than 
on wages. One might ask whether such an old- 
fashioned approach to economics wouldn't be 
inflationary. The answer, of course, is that this sort 
of approach has worked extremely well—with very 
little inflation—throughout most of this nation’s 
history. Conversely, the mechanism which hasn't 
worked in holding down wages and prices is 
controls. So, in my judgment, the free market 
system will continue to work if we don’t subject it to 
inflationary fiscal and monetary policies, which are 
a very real and basic cause of inflation.
Why not recognize that many of the nation's 
essential products—not just petroleum based 
products—will be in short supply before long 
unless substantial changes are made. Such shor 
tages inevitably will lead to rapidly rising prices of 
those goods in short supply.
Why not adopt governmental policies and enact 
laws which will encourage business and invest 
ments rather than discourage and hamstring? 
Japanese government assistance to Japanese indus 
tries has certainly made their businesses far more 
competitive. Unless there is some prospect for an 
adequate return, capital for investment and 
reinvestment will dry up. Think what it would do to 
economic growth and our standard of living if the 
industries of this nation and the people of this 
nation were unable or unwilling to invest in new
plants, or even to finance replacement of existing 
facilities as they wear out?
Why not apply cost-benefit analysis thinking to 
the area of pollution abatement? Must tremendous 
sums of money be committed to capital and 
operating costs in the future in order to eliminate 
the last miniscule element of pollution whether it 
makes sense economically or not? Money spent to 
install and operate pollution control facilities 
cannot be invested in productive tools and 
equipment. Should U.S. industry be held to strict 
compliance with stringent environmental laws 
while foreign competitors not subject to such laws 
are able to sell freely into the U.S. market?
Why not consider the necessity of having 
domestic industries strong enough to support the 
nation's needs if we should have another national 
defense emergency? In case of a national emergen 
cy, this country can’t wait four to eight years while 
new mills and factories are being designed and 
built—nor can it depend on imports.
“ High levels of government 
spending divert funds which 
would otherwise flow into 
savings and investment.”
A second broad area of public policy which is 
crucial in solving these problems of capital 
formation involves curtailing inflation and infla 
tionary expectations. Inflation is the mortal enemy 
of plant and equipment investment. As I previously 
noted, it causes an understatement of depreciation 
and hence an overstatement of profits and an 
overpayment of taxes based on profits. This 
transfers to government spending huge amounts of 
funds which might otherwise be available for 
reinvestment. Inflation also increases the rate of 
prospective return which must be offered to 
prospective lenders and owners for the use and risk 
of their money. Unless companies can price their 
products sufficiently high to offset this high cost of 
capital, they simply won’t make many of the 
needed investments in plant and equipment. And, 
of course, inflation also increases the cost of new 
plant and equipment investment; the past few 
years have seen unprecedented increases.
Adjusted for inflation, government spending per 
capita since 1929 has risen well over three times as 
fast as personal consumption and nearly four times 
as fast as plant and equipment investment. This has 
to be one of the greatest single causes of our
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inflationary spiral. High levels of government 
spending divert funds which would otherwise flow 
into savings and investment. In addition, such 
spending, if financed by borrowing, involves 
expanding the money supply without a commensu 
rate increase in goods and services.
During periods when government is forced to 
borrow huge sums of money, some prospective 
borrowers will inevitably be "crowded out”  and be 
unable to borrow for business purposes. Reducing 
government spending is therefore attractive for a 
variety of reasons, each of which will tend to 
encourage additional investment by the private 
sector. In addition, philosophically, a reduction in 
government spending would return to the individ 
ual the right to decide how more of his or her own 
income is spent.
While the Carter Administration deserves praise 
for recognizing that inflation must be curtailed if 
our nation is to have economic stability, and while 
its policies of "voluntary”  wage and price guide 
lines are well meaning, similar policies have never 
worked in the past and show no signs of working 
now. They treat effects of inflation (rising wages 
and prices) rather than the root cause (growth in 
the nation's money supply in excess of the real 
growth in the nation's economy). Runaway gov 
ernment spending—accommodated by an expan 
sive monetary policy—has to be recognized as a key 
cause of inflation before there can be any hope of 
controlling inflation. But it will only cease when 
those in a position to do something about it make 
spending reductions a primary objective.
Another way in which government could im 
prove the climate for investment would be to help 
competitive enterprise operate more freely. Mo 
ney for investment is available only if the returns 
are high enough to compensate suppliers of capital 
for the use and risk of their funds. Additional 
governmental controls, regulations, and related 
costs dampen prospective returns and thus invest 
ment. They also distort the optimum allocation of 
economic resources.
Two current areas involving government regula 
tion are familiar to everyone. Upon removal of 
many of the airline regulations, travel increased 
substantially, special discount fares mushroomed, 
profits improved materially, and continued growth 
seems quite probable. The second example—a 
direct opposite—involves the Department of 
Energy. Most people do not realize that its next 
annual budget of $10.8 billion is equal to nearly 
three-fourths of the profits of all domestic oil 
companies combined. And, how much additional 
energy has this newest government agency fur 
nished to the American people? Not one BTU of 
which I'm aware!
“American businesses should 
be able to start writing off the 
investment as the dollars are 
spent, without waiting for the 
completion of the facilities, 
which often takes years.”
One other very important area of public policy 
relating to job-creating investment involves the 
federal income tax law. What kinds of tax law 
changes would help foster economic growth and 
job creating? Here are a few suggestions:
Permit faster depreciation of productive facili 
ties. A right to depreciate new investments over a 
period of five years could be of substantial help in 
generating cash internally for new and replace 
ment facilities, would provide greater incentive to 
make job-creating investments, and would make 
this nation's industries far more competitive with 
foreign producers, who are permitted faster write 
offs. And, American businesses should be able to 
start writing off the investment as the dollars are 
spent, without waiting for the completion of the 
facilities, which often takes years.
Permit first-year write-off of pollution abatement 
equipment. If businesses are required to make 
pollution abatement expenditures (and they cer 
tainly are and I am sure they will continue to be), 
there is no logic which says they should be required 
to depreciate these expenditures only over a 
period of many years. As a matter of fact, logic 
would lead to the opposite conclusion. Permitting 
the expensing of these expenditures in the year the 
money is spent would free up more funds for 
investment in productive facilities.
Reduce and ultimately eliminate the double 
taxation of dividends. The United States is the only 
nation in the world which taxes dividends twice— 
once when earned by the corporation paying the 
dividends, and once again when received by the 
stockholder. And dividends are the only form of 
income subject to this type of double taxation. 
Eliminating these penalty taxes on corporate 
income and dividends would, of course, boost 
tremendously the interest in investing as a corpo 
rate shareholder, and increase by untold amounts 
the availability of new equity capital.
While there are many ways of eliminating double 
taxation of dividends, the simplest and most logical
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in my judgment would be to permit corporations to 
deduct dividend payments as an expense of doing 
business—just as they are permitted to deduct 
interest payments. From a company's viewpoint, 
this would mean that issuance of additional stock 
would be far more attractive than at present and, in 
many cases, more attractive than incurring addi 
tional debt (because the dividend payment proba 
bly would be less than the interest which would 
otherwise have to be paid). This approach would 
also mean that dividend income would be taxed on 
a progressive basis (at the stockholder level) rather 
than partially at a flat rate (at the company level).
Encourage and stimulate greater individual 
savings. For the first time in twenty years, the joint 
Economic Committee of the U.S. Congress has 
issued an annual report endorsed by all Democratic
and Republican members. It said, in part, that “ the 
major challenges today and for the foreseeable 
future are on the supply side of the economy." The 
report also indicated that the way these challenges 
could be met would be through “ improved 
incentives to foster savings and investment."
When an influential bipartisan group such as the 
Joint Economic Committee takes this sort of 
position, perhaps there is some real hope for action 
needed to encourage savings and investment.
So, on that happy and hopeful note, let me 
conclude by offering my congratulations to each of 
you awardees here today. You've met challenges 
“ head-on." By doing so, you are better prepared to 
meet other challenges in the years ahead. You have 
my best wishes for your continued success. □
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Forest and Mill Residue in Montana and the 
Potential for Major Manufacturing Plants
CHARLES E. KEEGAN III AND RANDLE V. WHITE
M ontana 's  timberlands are one of the state's most important and valuable 
natural resources. Covering large areas of the state, these lands support a 
wood products industry which is an important segment of Montana's 
economy, especially in the Western portions of the state where these lands 
predominate. Montana's timberlands also are important for a number of 
other purposes, such as recreation and watershed protection.
The harvesting and manufacturing of roundwood products is now a much 
more efficient process than in the early years of the industry. However, 
timber harvesting and the subsequent primary manufacturing processes as 
well as natural mortality in unlogged lands results in enormous volumes of 
wood residue, which is referred to in this report as forest and mill residue.
This material, whether in the woods or at mill sites, can be an expensive 
disposal problem and also a waste of wood fiber. The development of new 
facilities capable of utilizing this material would benefit both those 
attempting to dispose of the material and the Montana economy, either by
Charles E. Keegan is Research 
Associate, Bureau of Business 
and Economic Research, Uni 
versity of Montana, Missoula.
Randle V. White is Research 
Associate, Bureau of Business 
and Economic Research, Uni 
versity of Montana, Missoula.
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the creation of new jobs or the maintenance of 
current forest industry employment levels.
In 1978, the Bureau of Business and Economic 
Research investigated the potential for new major 
manufacturing plants which would utilize Monta 
na's forest and mill residue. This project was 
sponsored by the Montana Office of Commerce 
and Small Business Development; this article is 
based on the project's final report.
The objective of the project was to determine 
whether or not there are suitable locations and 
resources to support additional manufacturing 
plants utilizing mill and/or forest residue in 
Montana. M ill residue, or primary manufacturing 
residue, includes wood residue generated in the 
production of primary manufactured wood pro 
ducts such as lumber and plywood. Forest residue 
for purposes of this report will include residue left 
on logging sites in conventional logging opera 
tions; dead material on sites that will not be logged; 
and non-merchantable trees cut in thinnings, road 
construction projects, and other related forest 
management activities. The report focuses on the 
potential for establishing new plants in Montana 
which would utilize wood residue as a raw material, 
and employ significant numbers of workers.
Pulp mills and board plants (fiberboard, par 
ticleboard, flakeboard and hardboard) appear to 
offer the most potential for new manufacturing 
concerns based on wood residue. They are, 
characteristically, large users of wood residue; and, 
from a technological standpoint, pulp mills and 
board plants can utilize both mill and forest residue 
as a raw material. Consequently we will emphasize 
the various residue types which will be available in 
the future to support pulp mills and/or board 
plants in Montana.
Mill residue represents the least expensive 
source of wood fiber available to pulp mills and 
board plants. We will examine, in detail, the 
available supply of mill residue and its potential to 
support new manufacturing plants. Subsequent 
sections will develop estimates of the available 
supply of the generally higher cost forest residue.
There are other types of manufacturing plants 
which can use wood residue as a raw material and 
should not be excluded from consideration. 
However, a thorough examination of the 
possibilities of establishing other manufacturing 
concerns based on wood residue as a raw material is 
beyond the scope of this project and, therefore, 
such possibilities are mentioned only briefly. The 
data developed in this report on raw material 
availability will be useful to any future analysis of 
the feasibility of residue processing plants.
Estimating the supply of mill residue
Virtually all manufacturers using roundwood 
products as a raw material generate wood residue. 
However, sawmills and plywood plants account for 
the vast majority (over 95 percent) of the mill 
residue generated in Montana. The investigation of 
potential mill residue will, therefore, deal largely 
with residue from these operations.
Plywood plants and sawmills generate three 
major types of mill residue: 1) coarse residue or 
chippable materials, consisting primarily of the 
slabs, edges and trimmings from sawmills, and 
cores from plywood plants (in Montana, however, 
cores are usually cut into lumber); 2) fine residue, 
consisting of sawdust and planer shavings from 
sawmills; and 3) bark from lumber and plywood 
manufacturing.
Pulp mills in the northern Rocky Mountains 
utilize both chips and sawdust, with board 
manufacturers generally preferring fine residue, 
both planer shavings and sawdust. Chips or 
chippable material can also be used as a source of 
wood fiber for board manufacture. Some bark can 
be used in board manufacture but consumer 
resistance and the need to use additional resin 
when bark is added will continue to limit the 
amount of bark utilized by board plants.
Available mill residue was examined on a 
statewide and a county-by-county basis in Mon 
tana. Areas adjacent to the state were also 
examined as to their potential to supply mill residue 
to Montana plants. To determine the volume of 
primary manufacturing residue available in Mon 
tana, it was necessary to estimate the volume and 
type of residue generated by sawmills and plywood 
plants and then to estimate the proportion of that 
residue committed to other uses.
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The estimate of total mill residue generated in 
Montana was based on total lumber and plywood 
production in 1976, as determined by the Montana 
Forest Industries Data Collection System, con 
ducted by the Bureau of Business and Economic 
Research at the University of Montana.1 Factors 
were applied to the 1976 figures to determine the 
volume of the various types of mill residue 
generated per thousand board feet of lumber or 
per thousand square feet of plywood produced. 
The products residue factors were obtained from 
the U.S. Forest Service Research Laboratory in 
Ogden, Utah, and were modified in consultation 
with manufacturers in Montana to fit the residue 
yield situation in this area.
Information on the utilization of the mill residue 
was also obtained from the Montana Forest 
Industries Data Collection System. In addition to 
lumber and plywood production, the respondent 
firms provided data on the proportions of the 
various mill residue types that were utilized in 1976 
and the uses to which they were put. The 
respondent firms accounted for over 95 percent of 
the lumber production and for 100 percent of the 
plywood production in Montana. Estimates of 
utilization were made for the nonrespondent 
sawmills. Information on potential residue supplies 
in Wyoming was obtained from a similar survey 
performed in Wyoming by the University of 
Montana Bureau of Business and Economic 
Research. Idaho manufacturers were contacted on 
a firm-by-firm basis to obtain specific estimates on 
available manufacturing residue.
Residue available from sawmills and plywood 
plants in Montana
Montana sawmills and plywood plants generated 
an estimated 1,630 thousand bone dry units 
(MBDUs) of mill residue in 1976.2 This consisted of
Table 1
M ill Residue from Lumber and Plywood Plants 
Montana 
1976
(Thousand Bone Dry Units)
Source: U n iv e rs ity  o f  Montana; Bureau o f  Business end Economic Research,
Montana Forest In d u stries  Oata C o lle c tio n  System (M issoula. Montana. 
1978).
about 690 MBDUs of coarse residue, 540 MBDUs of 
fine residue (of which 255 MBDUs were planer 
shavings and 285 MBDUs were sawdust) and 400 
MBDUs of bark.
Of the 690 MBDUs of coarse residue generated in 
1976, 658 MBDUs (over 95 percent) were utilized 
with 630 MBDUs being chipped, 23 MBDUs used as 
hog fuel, and about 5 MBDUs going for other uses. 
In 1976, therefore, only slightly more than 32 
MBDUs of coarse residue were unutilized in 
Montana.
In 1976, almost 84 percent of the 540 MBDUs of 
fine residue generated by sawmills and plywood 
plants was utilized. Planer shavings were utilized 
more heavily than was sawdust, with 228 MBDUs 
out of the 255 MBDUs of planer shavings being 
used, and 225 MBDUs out of the 285 MBDUs of 
sawdust being used. Unutilized fine residue for the 
state of Montana in 1976 was, therefore, 27 MBDUs 
of planer shavings and 60 MBDUs of sawdust for a 
total of 87 MBDUs.
Montana sawmills and plywood plants generated 
almost 400 MBDUs of bark in 1976, of which about 
296 MBDUs were utilized, mostly as industrial fuel. 
Table 1 summarizes the mill residue situation in 
1976.
discussions with Forest Service and forest industries 
personnel indicate that the 1976 lumber and plywood 
production figures may be somewhat conservative estimates 
of future production levels. However, they probably will 
underestimate average annual production by less than 10 
percent. An increase in lumber and plywood production of 
10 percent over the 1976 level would not materially change 
the mill residue picture. Furthermore, due to the uncertainty 
regarding future timber supplies brought on by the U.S. 
Forest Service RARE II process, it seems best to be somewhat 
conservative in projecting future lumber and plywood 
production. Therefore, 1976 levels o f lumber and plywood 
production were used to estimate volumes of primary 
manufacturing residue generated in future years.
2A bone dry unit is 2,400 pounds of wood, oven-dry weight.
Potential for new pulp mills and board plants based 
on mill residue
Because of the species mix in the mill residue, the 
sulfate process appears to be the only pulping 
process which can utilize primary manufacturing 
residue in Montana. Sulfate pulp mills generally 
require a minimum of several hundred thousand 
bone dry units of wood fiber per year. Most of this 
material must be in the form of coarse residue. 
Based on the 1976 level of output and utilization.
12 Forest and M ill Residue in Montana/Char/es f. Keegan and Randle V. White
U t111ted Uhut111 zed Total
Coarse residue
(chtppable m a te r ia l)  658 32 690
Fine residue
Planer shavings 228 27 255
Sawdust 225 60 285
Bark 296 104 400
To ta l 1,407 223 1,630
Table 2
Projected Annual Supply of and 
Demand for M ill Residue 
Montana 
1982
(Thousand Bone Dry Units)
Source: U n ivers ity  o f  Montana, Bureau o f  Business and Economic Research,
Montana Forest Industries  Data C o llec tio n  System (M issoula, Montana, 1978) 
and Lloyd Berg e t  a l . ,  E nvironm en ta l Im pact S ta tem ent on the  Proponed 
Expansion o f  H oem er W a ld o rf 's  M isso u la  P u lp  and Paper M i l l  (M issoula, 
Montana: Hoemer Waldorf C orporation, 197*0■
Bated on 1976 leve l o f  lumber and plywood production.
Based on 1982 production capac ity .
there would be only 32 MBDUs of coarse residue 
and some 60 MBDUs of sawdust in Montana to 
supply a new pulp mill in this state. Even ignoring 
the fact that a pulp mill could not operate on two- 
thirds sawdust and one-third chip mix, this supply is 
much smaller than the minimum production 
capacity required for efficient pulp mill operations.
There are still substantial volumes of fine residue 
and bark in Montana. The volume of fine residue 
available statewide in 1976, 87 MBDUs, would be 
sufficient to supply a medium-sized board plant 
(which generally requires 80-120 MBDUs). The 
volume of bark available is even greater. However, 
a number of factors might preclude the establish 
ment of a board plant based on these unutilized 
residue types. First of all, both types are scattered 
throughout the state with a large proportion from 
mills east of the Continental Divide. Secondly, 
many of the mills with unutilized fine residue and 
bark had not installed wood-fired boilers. If these 
mills shift to boilers fueled by wood—as many of 
the large mills in the state have done in recent 
years—a portion of this unutilized residue will 
become committed as industrial fuel.
In addition, the costs of establishing board plants 
have increased dramatically in recent years. 
Because of these cost increases and because board 
plants have large economies of scale, a medium 
sized board plant constructed at the present time 
probably could not be operated profitably. Our
industry consultants agree that the minimum size 
for a new board plant would be well in excess of 150 
MBDUs.
Therefore, based on the 1976 level of production 
and utilization, there appears to be little opportuni 
ty to operate either a new pulp mill or board plant 
on unutilized mill residue from Montana sawmills 
and plywood plants.
The planned expansion of the Packaging Division 
of Champion International Corporation (formerly 
Hoemer Waldorf) pulp mill in Missoula will have a 
significant effect on the future supply of unuti 
lized residue in Montana. When it is completed in 
late 1980 it will result in an increased demand for 
approximately 456 MBDUs, to be supplied by 269 
MBDUs of chips and 187 MBDUs of sawdust.3 The 
completion of the pulp mill will leave the state of 
Montana with a demand for mill residue that is 
considerably in excess of the supply generated 
annually in the state, assuming a 1976 level of 
production. The projections in table 2 indicate that 
the demand for coarse residue in 1982 will exceed 
the supply within the state by 284 MBDUs and that 
the demand for fine residue will exceed the supply 
by 160 MBDUs. The supply of bark should exceed 
its demand, but only by about 50 MBDUs.
There is a supply of mill residue available from 
Idaho and Wyoming. It has been estimated that in 
1971 about 210 MBDUs of chips, 146 MBDUs of 
sawdust, and 130 MBDUs of planer shavings would 
be generated by Idaho and Wyoming mills within 
Hoerner Waldorf's supply area and available to 
potential mill sites in much of Montana.4 The 
Bureau's 1976 Wyoming Forest Industries Data 
Collection Survey and information obtained from 
sawmills in Idaho indicate that a large portion of 
this supply is currently committed to mills in other 
states. It appears unlikely, therefore, that supplies 
from Idaho and Wyoming could do more than 
augment residue supplies to existing Montana 
mills.
Estimating the supply of forest residue
It is clear from the above discussion that any new 
major manufacturers in Montana utilizing wood 
fiber as a raw material (as well as some presently 
established manufacturers) will have to look to 
forest residue as a source of wood fiber. Forest 
residue represents an enormous quantity of wood
3Lloyd Berg et al.. Environmental Impact Statement on the 
Proposed Expansion of Hoerner Waldorf's Missoula Pulp and 
Paper M ill (Missoula, Montana: Hoerner Waldorf Corpora 
tion, 1974).
4lbid.
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Coarse Fine
Residue Residue Berk Total
Supply fro e  sawmiI Is  end 
plywood p lants In  Montana 690 560 600 1.630
Less:
Expected demand from  pulp  
• I l l s  and board p lants
lii Montana11 876 500 1.376
Portion o f  supply from 
Montana sawmi11 and 
plywood p lants commItted
to  a l l  Is  In  o ther s ta tes  100 <00
Expected demand fo r wood 
f ib e r  as hog fu e l 200 350 550
Projected residue excess (d e f ic i t )  «
From Montana sawmi11 and
plywood p lants (286) (160) 50 (396)
fiber, most of which is presently not being utilized. 
This report includes our estimates of the volumes of 
the various categories of forest residue, the portion 
which is presently available and being utilized, and 
the volume of forest residue available to support 
additional manufacturers.
For purposes of this discussion, forest residue will 
be separated into the following categories:
1) Logging residue from logging sites including 
dead material and “ cull material”  from 
harvested trees left on the site in logging 
operations. Material in this category is further 
divided into two parts: “ presently utilizable 
logging residue,”  which is composed of 
logging residue both sound enough and large 
enough (over 8 feet in length and 3 inches in 
diameter) to be handled in a current logging 
operation, and “ other logging residue,”  
which includes all other above-ground wood 
fiber left on the site after a logging operation.
2) Dead material, exclusive of that on logging 
sites.
3) “ Submerchantable”  trees cut in thinnings, 
road construction projects, and other forest 
management activities.
While estimates of the total supply of mill residue 
based on a given level of lumber and plywood 
production can be made with a good deal of 
precision, estimates of the supply of forest residue 
must be much more imprecise. This is due to the 
complexity and diversity of the wood fiber source 
(forest residue) and to the fact that hard data on 
many portions of this residue are unavailable.
Logging residue
The U.S. Forest Service has made estimates, on a per 
acre basis, of the volumes and types of residue 
available after logging for the various forest types 
in Montana. At this time, however, there is no 
information available on harvest by forest type on a 
statewide, let alone on a more localized, level. The 
Bureau, from its Montana Forest Industries Data 
Collection System, has a breakdown of harvest by 
species for counties producing roundwood 
products in 1976. The level of harvest of the various 
species was used to estimate the number of acres 
harvested in the various forest types. Estimates on 
the number of acres harvested were applied to the 
per acre logging residue volume estimates 
developed by the Forest Service to determine the 
volume of logging residue generated in 1976 on a 
countywide and a statewide basis.
Because the Forest Service estimates of logging 
residue were for dearcuts, it was necessary, in this
analysis, to assume that all harvesting was done by 
clearcutting. In 1976 much of the timber harvested 
in Montana was harvested by systems other than 
clearcutting; however, several authorities indicate 
that at least the same volume of residue per 
thousand board feet harvested would be available 
in a partial cut as was available in a clearcut. The cost 
of removing the residue might be greater in a 
partial cut.
For purposes of this analysis, utilizable logging 
residue is examined in two major segments: 1) 
material suitable for use as a “ solid wood 
product” —sawlogs, veneer logs, house logs, posts 
and poles—and 2) material which can be utilized 
only as a source of wood fiber.5
In 1976, approximately 938 MBDUs of presently 
utilizable logging residue were generated in the 
state of Montana. O f this 938 MBDUs, about 578 
MBDUs were suitable for solid wood products with 
the remaining 360 MBDUs suitable as a source of 
wood fiber.
Counties west of the divide accounted for about 
817 MBDUs (87 percent of the state's total) of 
logging residue in 1976. About 493 MBDUs were 
suitable as a raw material for solid products and the 
remaining 324 MBDUs were suitable as fiber (table 
3). Most of the production was concentrated in four 
counties—Lincoln, Flathead, Sanders, and 
Missoula—with each having over 100 MBDUs of 
available logging residue generated in 1976. These 
four counties produced almost 75 percent of the 
total logging residue generated for the state of 
Montana in 1976.
Pulp mills and board plants in general cannot 
compete directly with users of solid roundwood 
products for raw materials. Sawmills, plywood 
plants, and other users of solid products can afford 
to pay much higher prices for raw materials than 
can pulp mills and board plants. A 1978 study 
indicated that “ lumber recovery (from forest 
residue) would presently yield returns equal to four 
times that of pulp chips.” 6 And, a Forest Service 
official has indicated that pulp mills can afford to
sResidue suitable for use as a solid wood product in this 
report is dead volume, standing or down, with no defect and, 
therefore, suitable as sawtimber, or with no defect other than 
checking and, therefore, suitable for house logs. Residue 
suitable as a source of fiber only is dead or green "c u ll"  
volume, excluding pieces with crumbly rot. Material suitable 
for use as a solid wood product is also suitable as a source of 
wood fiber; however, use as a solid wood product is 
generally a higher value use.
6Edward H. Clarke and John W. Henley, "Unused M ill
Residuals May All Serve as Fuel,”  Forest Industries, February 
1978. 7
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pay three to four times as much as board plants for 
their raw materials.7
It is assumed in this report that raw materials 
would be channeled to their highest value use and 
that any residue suitable for use as a solid product 
would not be available to new manufacturing 
plants as a source of fiber. This does not mean that a 
pulp mill or a board plant would not under certain 
conditions utilize such materials. One such occa 
sion occurred in 1975 when a decline in lumber and 
plywood production resulted in a shortage of mill 
residue. However, we would not recommend 
developing a board plant or pulp mill which would 
have to compete directly with sawmills or plywood 
plants for raw materials.
Logging residue suitable only as a source of wood 
fiber. Virtually no logging residue is currently being 
utilized for fiber in Montana. However, as in 
dicated in the discussion of mill residue, users of 
wood fiber in the future will be looking to forest 
residue to supply at least a part of their raw material 
needs. The pulp mill in Missoula plans to utilize 
annually about 90 MBDUs of forest residue, 
suitable only as a source of fiber, to produce pulp, 
and an additional 87 MBDUs of forest residue as 
industrial fuel to supply power for the planned 
expansion.8 Logging residue represents the least 
expensive source of forest residue available to the 
pulp mill. At the present time, there are no other 
plans to utilize logging residue suitable only as a 
source of fiber.
The logging residue used by the pulp mill will be 
drawn from the counties closest to Missoula, Lake, 
Mineral, and Powell counties, and a good portion 
of the supply in Flathead and Sanders counties. It 
appears that the only large concentration of 
logging residue available as a fiber source after 1982 
will be in the northwestern corner of the state. As 
indicated in table 3, based on a 1976 level of harvest, 
approximately 96 MBDUs will be available annually 
from logging sites in Lincoln County. Unutilized 
residue in Flathead and Sanders counties combined 
may total 50 to 60 MBDUs. The timber harvest in 
adjacent counties in Idaho indicates another 50
7R. L. Barger, “ Potential Utilization of the Forest Residue 
Resource in the Northern Rocky Mountain Area”  (Paper 
presented at the Rocky Mountain Forest Industries Con 
ference, Missoula, Montana, April 26-28,1976).
"Statement by Robert Ford, Manager of Administration, 
Hoerner Waldorf, Division of Champion International, 
telephone conversation, September 1978. These figures are 
based on an estimated supply of mill residue slightly in excess 
of that projected earlier in this report. Our estimates imply a 
somewhat higher utilization of forest residue by the pulp 
mill; however, the difference is small and does not affect the 
overall supply picture.
Table 3
Logging Residue over Three Inches in Diameter 
and Eight Feet in Length 
Montana 
1976
(Thousand Bone Dry Units)
T o ta l
S u ita b le  fo r S u ita b le Logging
S o lid Products as F ib e r Residue
C ounties  w est o f  th e  Coot in e n ta l D iv id e
L in c o ln 1*»9 96 265
F la th ead 124 76 200
Sanders 67 51 118
M issoula 66 50 116
M in era l 22 16 38
Lake 20 1* 36
Powel1 19 8 27
R a v a ll i 10 6 16
A l l  o th e rs 16 7 23
T o ta l 693 326 817
C ounties  e a s t o f  th e  C o n tin e n ta l D iv id e
C a l la t in 27 10 37
Beaverhead 13 6 19
Meagher 12 5 17
Park 11 5 16
Lewis & C la rk 9 5 16
J e ffe rs o n 9 3 12
A l l  o th e rs k 2 6
T o ta l 85 36 121
T o t a l ,  Montana 578 360 938
Source: Bureau o f  Business end Economic Research es tim a te s  based
on in fo rm a tio n  su p p lied  by Robert Benson, Research F o re s te r , U .S. 
F o res t S e rv ic e , F o re s try  Sciences L ab o ra to ry  (M is s o u la , Montana) and 
in fo rm a tio n  developed from  th e  B ureau 's  Montana F o res t In d u s tr ie s  
Data C o lle c t io n  System (M is s o u la , Montana, 1978).
MBDUs may be available to potential sites in 
Lincoln County. This means that about 200 MBDUs 
of logging residue could be available annually to 
manufacturers in Lincoln County using wood fiber 
as a raw material.
Again the reader should be aware that the level 
of logging residue generated annually is directly 
proportional to the size of the timber harvest and 
that a change in level of harvest would, therefore, 
bring about a change in available logging residue. 
However, as stated earlier, we feel that a substantial 
increase in the annual timber harvest over the 1976 
level is unlikely.
The volume of logging residue we estimate to be 
available to sites in Lincoln County (200 MBDUs) is 
not sufficient to supply the annual needs of a sulfate 
pulp mill. It would be sufficient to supply the 
annual raw material needs of one medium-sized 
board plant. However, a number of studies have 
demonstrated that plants based on logging residue 
as a raw material are not at present economically 
feasible in Montana. A study last year concluded 
that substantial and sustained real increases in the 
price of board products relative to the cost of 
production would be necessary before a plant 
based on wood fiber from logging residue would
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be financially feasible.9
In a study of the potential for using logging 
residue as a raw material in pulp mills, three 
researchers from the Washington state Department 
of Natural Resources concluded that “ they (logging 
residue) become economically available only when 
. . . prices for pulp products rise above the normal 
level”  and further that “ mill managers do not 
foresee conditions under which forest residues will 
be continuously marketable.” 10 This conclusion 
was made concerning pulp mills in Washington 
state. Since pulp mills can afford to pay several 
times the price that board plants can for raw 
materials, and since forest residue in Washington 
state occurs in greater concentrations than in 
Montana, both geographiclly and on a per acre 
basis, we must conclude that logging residue is not 
an economically feasible source of wood fiber for 
board plants in Montana, at least in the foreseeable 
future.
Logging residue suitable fo r use as a solid wood  
product. Utilization of logging residue suitable for 
solid products is very difficult to determine. 
However, based on the Montana Forest Industries 
Data Collection System and consultation with 
forest industry and Forest Service personnel, we 
estimate that in 1976 about 20 percent of this 
material was being utilized, primarily by sawmills 
and house log plants. Since the operators utilizing 
this type of material purchase their raw materials 
based on thousand board feet Scribner, it is 
appropriate here to express the supply of logging 
residue suitable for production of solid products in 
board feet Scribner (20 foot multiple lengths).
The 578 MBDUs of logging residue suitable for 
solid products represents approximately 250 
million board feet (MMBF) of timber, Scribner log 
rule. We estimate that in 1976, 200 MMBF of this 
total was unutilized and that most of it was in the 
form of dead sawtimber. In 1976, however, there 
was an excess of 300 MMBF of “ idle”  sawmill 
capacity (based on raw material input) in the state 
of Montana.11 In view of this fact, we feel that
’ Richard Withycombe, Prospects for Structural Flakeboard 
Manufacturing in the Northern Rockies, Proceedings of the 
Symposium on Structural Flakeboard from Forest Residues, 
Kansas City, Missouri, June 6-8,1978, printed by the Forest 
Products Research Society (Madison, Wisconsin, 1978), and 
personal communication, 1978.
10William Koss, John Van Gorkom, and Billy Dean Scott, 
Residue, Roundwood and the Washington Pulp Industry, 
DNR Report No. 35 (Olympia, Washington: Washington 
Department of Natural Resources, January 1977).
11 Idle capacity is both from mills with no production in 1976
and from mills producing below capacity. Many of these 
mills could utilize logging residue as raw materials; however, 
plant modifications might be required in some cases.
recommendations for increasing utilization of this 
residue segment should concentrate on making the 
material more available to existing manufacturers 
rather than attempting to attract new manufac 
turers. It does appear, however, that certain 
segments of the state could support some ad 
ditional manufacturers, primarily house log 
manufacturers. At present the house log industry in 
Montana is concentrated in Missoula, Ravalli, and 
Gallatin counties. The residue supply situation 
indicates that both Lincoln and Flathead counties 
could support a number of new house log plants if 
the raw materials could be made available.
O ther logging residue. The material described 
above as utilizable logging residue represents only 
a small portion of the total volume of logging 
residue. Based on Forest Service estimates the 
“ weight of logging and residual debris, remaining 
after logging, averages over 100 tons per acre 
(oven-dry weight)”  in Region I .12
This figure, 100 tons per acre, is probably a high 
estimate for the average Montana forest type, given 
the fact that the forest land in Idaho has a heavier 
residue load than the typical Montana forest site. 
Nevertheless, the volume of additional wood fiber 
on logging sites in Montana is at least several times 
that of the presently “ utilizable portion.”  Based on 
the 1976 level of harvest and the 100 ton per acre 
estimated volume, this additional logging residue 
would constitute a wood fiber volume, generated 
yearly, that is in excess of 7 million bone dry units. 
Even if this figure overestimates the volume in 
Montana by 100 percent, after deducting the 
utilizable portion, there would still be enough 
wood fiber, in the form of additional logging 
residue, to supply several sulfate pulp mills or a 
score of board plants. Unfortunately, in the 
northern Rocky Mountains it is not financially 
feasible to use this residue at present. This portion 
of the logging residue is composed of either 
material that is too unsound to be handled or of 
pieces under 8 feet in length and/or 3 inches in top 
diameter including stumps, branches, tops, broken 
boles, as well as chips, twigs, and foliage. The size 
and variety of material involved offers tremendous 
problems in gathering, transporting, and sorting 
the material. It seems highly unlikely that manufac 
turers would use this source as long as less 
expensive sources are available either in Montana 
or elsewhere.
In addition, there is a large “ backlog”  of
12U.S. Department of Agriculture, Environmental Statement: 
Northern Region's Slash Disposal Program (Missoula, 
Montana, 1974).
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untreated slash from previous years' logging 
operations in Montana. As of 1974, the Forest 
Service estimated that there were 700,000 acres of 
untreated slash in the Northern Region, with 
probably nearly half of this total in Montana.13
The material generated in the last five years 
should have suffered no significant deterioration, 
at least in its potential as a source of fiber. The 
backlog of utilizable logging residue built up 
during this period, on national forest lands and 
other ownerships in Montana, should, therefore, 
be at least 2 million bone dry units.
The cost of harvesting this material and the 
availability of less expensive material in other areas 
of the country are again the major factors 
precluding a new manufacturing plant to utilize 
this material on a large scale. The cost per ton of 
residue removed to a site for only logging residue 
would be about three times the cost of removing it 
during the course of a normal logging operation.14 
It seems highly unlikely, therefore, that a large 
plant would look to residue from backlog slash 
disposal sites before less expensive raw materials 
were utilized.
Dead material on sites that w ill not be logged
Dead material is by far the "largest residue 
component" in Montana.15 In 1974, there were an 
estimated 14 billion board feet of salvable dead 
timber with an annual mortality of 585 million 
board feet in Montana.16 A portion of this material 
is included in the volumes available in logging 
residue and much of it is in "inaccessible and 
deferred" areas.
Even after reducing the above total for volumes 
previously included in logging residues and for 
volumes in reserved areas, it can still be safely 
assumed that there are large volumes of dead 
material physically available to manufacturers in
13U.S. Department of Agriculture, Environmental Statement: 
Northern Region's Slash Disposal Program (Missoula, 
Montana, 1974).
14T. C. Adams, Economic Comparison of Relogging and 
Clean Logging in Mature Hemlock (Portland, Oregon: U.S. 
Department o f Agriculture, Forest Serivice, Pacific 
Northwest Forest and Range Experiment Station, Research 
Paper PNW-24,1965).
15R. L. Barger, “ Potential Utilization of the Forest Residue 
Resource in the Northern Rocky Mountain Area" (Paper 
presented at the Rocky Mountain Forest Industries Con 
ference, Missoula, Montana, April 26-28,1976).
16Alan W. Green and Theodore S. Setzer, The Rocky 
Mountain Timber Situation, 1970, Resource Bulletin lnt-10 
(Ogden, Utah: U.S. Department of Agriculture, Forest 
Service, Intermountain Forest and Range Experiment 
Station, November 1974).
Montana. Manufacturers using solid wood 
products are at present utilizing some of this, but 
none of the material suitable only for chip or fiber 
products is currently being utilized. Furthermore, 
because of the high costs of recovery, no plans exist 
for the utilization of forest residue material suitable 
only for fiber products other than that which 
becomes available on logging sites, except in years 
when low lumber production and reduced timber 
harvest make supplies of wood fiber from more 
preferred sources insufficient to meet the raw 
material needs of the pulp mill.
Submerchantable material from  thinnings and 
related forest m anagem ent activities
Users of submerchantable material from thinnings 
and related forest management activities would 
face many of the same problems as a potential user 
of logging residue under 8 feet in length and 3 
inches in diameter. This material is small and 
variable in size and form, making it very expensive 
to handle. Other considerations might also curtail 
removel of this material. For example, considerable 
damage to leave trees could result from yarding or 
skidding this submerchantable material from 
thinned areas. Because there are large volumes of 
wood fiber which would be utilized before 
submerchantable material from thinnings, etc., the 
volume of wood fiber in this category was not 
estimated.
Wood as a fuel source
The use of wood as a fuel source has received a 
great deal of attention recently and, therefore, we 
feel it merits mention in this report. Due to the cost 
of gatheing forest residue it did not until very 
recently seem to offer much potential to supply 
generating facilities in Montana. With the very 
large increase in the price of a number of the more 
conventional fuels in 1979, a much larger compo 
nent of the logging residue resource appears to be 
available at a cost that is competitive with natural 
gas or fuel oil. This may prompt firms currently 
using these fuels to switch to forest residue as a 
source of industrial fuel.
A number of constraints still appear to limit the 
use of residue in commercial power generating 
facilities in Montana. These include, among others, 
the fact that generally it is not at present cost 
competitive with coal, that very large quantities of 
wood are needed to supply a commercial power 
generating facility, and that there is a growing 
demand for wood residue as a raw material in the
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manufacture of board products or pulp and paper 
products.
M ill residue is at present an important source of 
fuel to the forest products industry, and its 
importance is expected to continue in the future. In 
addition, there are a number of fuel products 
which can be manufactured from wood residue 
and which appear to be cost competitive with other 
fuel sources when manufactured from mill residue. 
Since by 1982 virtually all of the mill residue for fuel 
will be committed, the raw materials for a plant 
producing wood fuel products would probably 
have to come from a wood products manufacturer 
willing to switch from hogged mill residue to a 
manufactured wood fuel product. Several wood 
products manufacturers have expressed interest in 
doing this, and a plant manufacturing wood fuel 
products may develop in conjunction with an 
existing wood products manufacturer.
Some conclusions
Our research in this project has concentrated on 
the potential for establishing pulp mills and board 
manufacturers (fiberboard, partic leboard, 
flakeboard, and hardboard) using wood residue as 
a raw material. In the course of the investigation we 
examined mill residue from sawmills and plywood 
plants, residue left on logging sites in conventional 
logging operations, dead material on sites that will 
not be logged, and submerchantable trees cut in 
thinnings, road construction projects, etc. Based on 
the residue supply situation in Montana and the 
northwestern states, and the relative costs of 
recovery for the various categories of residue, we 
have reached the following conclusions:
1) M ill residue and logging residue are the only 
sources of wood fiber that a new pulp mill or board 
plant would consider utilizing in Montana in the 
near future.
2) By 1982, the total annual supply of mill residue 
in Montana and adjacent areas will not be sufficient 
to meet the needs of existing mills.
3) Conventional logging operations in Montana 
generate, annually, about 250 MMBF of logging 
residue suitable for solid products, most of which is 
unutilized. The greatest potential for increased 
manufacturing based on wood residue may be in 
making this material available to existing manufac 
turers, primarily sawmills and house log plants, with 
unused mill capacity.
4) There is a sufficient quantity of logging 
residue, suitable only as a source of wood fiber, 
generated annually, to supply one board plant in 
northwestern Montana. However, sustained real 
increases in the prices received for board products 
would be necessary before a board plant based on 
wood fiber from logging residue would be 
financially feasible.
The recommendations made in this report apply, 
in general, to the establishment of a new plant that 
is not affiliated with an established wood products 
manufacturer in the state. An existing wood 
products manufacturer, especially a large in 
tegrated firm, may be more able, economically, to 
develop a new plant utilizing either mill or forest 
residue. A large sawmill, for example, may find it 
more profitable in the future to build its own board 
plant to utilize mill residue than to sell residue to 
another firm's board plant.
Large integrated firms may also have a more 
favorable position in using forest residue. Marginal 
material could be sorted at the mill and allocated to 
the highest value uses giving the firm a better 
return from forest residue. A firm with large forest 
land holdings would have an even more advan 
tageous position with both a lower cost of raw 
materials, in general, and increased flexibility as to a 
source of wood fiber.
It is possible, therefore, that a new board plant or 
pulp mill may be established in Montana in spite of 
the somewhat pessimistic conclusions drawn in this 
report. The plant would probably be developed by 
one of the large manufacturers in the state to fit 
unique residue supply and market situations.
As wood residue becomes more scarce relative to 
demand, and as technology improves, it may in the 
future become economically feasible to use today's 
submerchantable material. In anticipation of this, 
the Bureau of Business and Economic Research is 
currently involved in a cooperative study with the 
U.S. Forest Service Intermountain Station (Mis 
soula, Montana) to develop cost estimates for 
delivering various quantities and types of forest 
residue to potential mill sites in Montana. It is 
hoped that this project will be a first step in 
identifying price levels for various manufactured 
wood products necessary to make the use of forest 
residue financially feasible. Information from this 
report may also help to determine whether further 
research is warranted in the areas of small 
manufacturing plants utilizing wood residue. □
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M ontana's ski industry is small in comparison 
with other western states. According to U. S. Forest 
Service statistics, the total number of skier visits to 
Montana ski areas during the 1978-79 season was 
only a little more than half the figure recorded for 
Vail, which is just one of Colorado's major areas.1 
Nevertheless, Montana's ski industry is worthy of 
note since it adds to the state's considerable 
recreational opportunities, and the revenue and 
employment it generates contribute to the state s 
economy.
The total economic impact of Montana's ski 
industry is difficult to assess. As with tourist and
Mary L. Lenihan is Editor, Bureau of 
Business and Economic Research, Uni 
versity of Montana, Missoula. She edits 
all Bureau publications, including the 
Montana Business Quarterly.
’ Forest Service statistics show that there were 704,500 skier 
visits recorded for the 1978-79 season at Montana ski areas 
located on National Forest lands. The total for Vail, one of 
Colorado's larger areas, was 1,172,478. The twenty-nine 
Colorado areas listed by the Forest Service (including Vail) 
had 7,220,780 skier visits for the season. U.S. Forst Service 
Regional Office, unpublished data (Missoula, Montana,
1979). ,
2Other Montana ski areas include Bear Paw, south of Havre; 
Beef Trail, southwest of Butte; Belmont, northwest of 
Helena; and Deep Creek, southwest of Butte. These are 
relatively small operations. Lookout Pass is located partially 
within Montana, at the Idaho-Montana state line, but it is 
administered through the Forest Service Idaho Panhandle 
National Forest.
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recreational activities in general, some expen 
ditures by skiers accrue to retail trade es 
tablishments and some go to various service 
industry categories. It is impossible to separate 
those portions which are attributable to skiing. But 
an examination of skier visits and lift ticket prices 
can at least show how the industry has fared in 
recent years.
Data available for this study are limited to figures 
for those Montana ski areas located wholly or 
partially on National Forest lands. Thirteen of 
Montana's seventeen ski areas, including the 
largest operations, fall into this category. These 
areas, which are privately developed and operated, 
use Northern Region National Forest land through 
a system of special use permits. Ski operators 
annually pay special use fees to the federal 
government in return for using these public lands. 
Figure 1 shows the location of those ski areas in the 
state which are administered through this system.2
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Most of Montana's ski areas are "day" areas; that 
is, no lodging accommodations are available at the 
area s base facilities, and most of the skier visits are 
made by residents of nearby communities. Big Sky 
and Big Mountain are the state's two major
destination" areas, with lodging, restaurants, and 
other entertainment facilities located on site. 
Bridger Bowl and Showdown also attract skiers 
from beyond the surrounding region, but base 
facilities are limited, and "destination" skiers utilize 
accommodations in nearby communities.
Table 1 shows skier visits to Montana ski areas 
from 1972 to 1979.3 The fluctuations in the numbers 
of visits are due to several factors. Many areas have 
expanded their operations in the past few years, 
thereby increasing the number of skiers which can 
be accommodated. Big Sky, for example, began 
limited operations in 1973, and has opened sub 
stantially more ski terrain and several new lifts 
since then. Other areas, notably Bridger Bowl, Big 
Mountain, and Showdown, have also added new 
facilities in the past few years.
Montana s winters, of course, are a significant 
factor influencing ski area attendance. Most of the 
state s ski areas are located at higher elevations, and
A skier visit”  is one skier skiing all or part of one day. 
Statistics are adjusted to account for part-day skiers, and each 
ski area uses its own method to record skier visits by those 
with a 'season pass,”  i.e. those skiers who pay a fee prior to 
the season for unlimited skiing at that area.
they usually receive abundant snowfall and the 
constant temperatures necessary to maintain a 
skiable snow level. Those areas located at some 
what lower elevations, such as Marshall Mountain 
and Turner Mountain, may experience shortened 
seasons due to early warm weather. Marshall, 
located east of Missoula with its operations base at 
3900 feet, had an extremely poor snow year in 1973, 
and operated only eighteen days. Montana Snow 
Bowl, northwest of Missoula and only a few miles 
from Marshall, has its base at 5,000 feet, and during 
that same year had ample snow and a season of 
normal length.
The 1976-77 season was poor throughout most of 
Montana and much of the West. The Forest Service 
estimated that snowfall was only 40 to 60 percent of 
normal in Montana during that year; only half of 
the state s areas were able to operate before 
January, and many had drastically curtailed seasons. 
The skier visits shown in table 1 reflect this. Notice, 
however, that Bridger Bowl, Big Sky, Big Mountain,' 
and Showdown had average or above average 
seasons that year. Those areas received snow 
sufficient for relatively normal operations, and 
many of the state's skiers, limited by conditions at 
their local areas, patronized them instead. Big 
Mountain, in particular, experienced a dramatic 
increase in skier visits that year, and, by a large 
margin, the 1976-77 season was its best up until that 
time.
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The rising cost of energy is just one of the factors 
reflected in the daily lift fees shown in table 2. Lift 
rates have increased steadily, but the 1978-79 prices 
listed were, for most areas, significantly less than 
the $14 and $16 daily lift prices charged by major 
resorts both in New England and other Rocky 
Mountain states last season.
Ticket revenues support basic ski area opera 
tions. In addition to energy costs, these include the 
salaries of the area's management staff, ski lift 
attendants, grooming equipment operators, and 
the professional ski patrol members who handle 
medical emergencies on the slopes. Insurance is 
another rapidly escalating cost, and much of the 
increase is due to a recent court action which ruled 
that a New England ski area was liable for damages 
claimed by a skier who was injured while skiing 
down one of the area's maintained slopes. Pre 
viously, skiers were generally considered responsi 
ble for injuries sustained while actually skiing. 
Additional expenses include purchase and mainte 
nance of ski area equipment, which, in addition to 
lifts, may include snowmaking devices (rarely 
found in Montana), and the expensive "packers" 
and "snow cats" used to groom the slopes and 
transport equipment and supplies from one part of 
the ski area to another.
Comparing lift ticket prices with skier visits gives 
a very rough idea of an area's gross receipts for its 
actual ski operations during a given ski season. 
However, many areas may have additional sources 
of revenue as well as other operating expenses.
“ Despite rising prices, the 
ski industry seems healthy 
nationally, regionally, and 
in Montana.”
Table 2
Daily Lift Ticket Prices, Montana Ski 
Areas Located on National Forest Land 
1978-79 Season
Area Daily Li f t  T icke t3
Big Mountain $10.00
Big Sky o f Montana 12.00
Bridger Bowl 9.00
Discovery Basin 8.00
Lost T ra il 6.00
Maverick Mountain 8.50
Marshall Mountain 7.00
Montana Snow Bowl 8.50




W raith H i l l 4.00
Source: U. S. Forest Service, Regional O ffice ,
unpublished data (Missoula, Montana, 1978).
aFee is  fo r  an adu lt sk iing a l l  day. Most
areas o f fe r  reduced rates fo r  ch ild ren and/or
students, and a reduced "h a lf-da y" rate.
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Percent Change 
1972-73 to
Area 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78 1978-79 1978-79
Big Mountain 116,300 141,500 152,100 167,600 188,300 210,600 212,700 32.9
Big Sky o f Montana -----------  53,500 71,300 120,200 105,500 116,900 90,700 --------
Bridger Bowl 120,000a 117,000 105,900 118,600 122,300 142,800 145,800 21.5
Discovery Basin   19,800 31,600 34,400 17,300 36,600 27,300 — —
Lost T ra il 14,000 14,000 8,700 11,000 9,500 15,700 12,500 -10.3
Maverick Mountain 9,100 9,000 11,600 13,000 1,400 8,200 6,000 -65.9
Marshall Mountain 3,000 25,700 35,000 23,000 6,600 31,500 31,000 933.3
Montana Snow Bowl 35,900 49,000 25,000 28,600 4,300 31,600 30,100 -16.2
Red Lodge Mountain 62,200 49,800 79,500 86,500 58,800 52,000 87,200 40.2
Showdown 37,000 50,600 51,700 60,800 60,500 56,000 46,400 25.4
Teton Pass 2,700 7,200 8,500 10,500 3,100 13,000 6,000 122.2
Turner Mountain 2,400 3,400 5,400 4,200 100 6,400 5,000 108.3
W raith H i l l  3,200 3,100 2,400 4,400 2,300 4,600 3,800 18.8
Total 405,800 543,600 665,200 682,800 580,000 725,900 704,500 73.6
Source: U. S. Forest Service, Regional O ffic e , unpublished data (Missoula, Montana, 1979)*
aAdjusted to  e lim ina te  estimated overcount.
Most areas offer restaurant and bar facilities, and 
sometimes these are operated by the ski area itself 
or are leased to other concerns. Destination resorts 
offer lodging and condominiums, which also may 
be owned or operated by other businesses. And, ski 
equipment and rental shops are sometimes leased 
to outside parties. Whether or not they are 
operated by the ski area itself, each of these 
components of the industry also generates revenue 
and employment.
In considering the total economic impact of 
Montana's ski industry, still other factors must be 
recognized. As mentioned earlier, it is impossible 
to separate from any local region's retail trade and 
service industry figures the percentage which is 
derived from the ski industry. Activities generated 
by the industry which contribute to the retail and 
service components include local ski clothing and 
equipment sales, the gasoline sold to fuel trips to 
the ski areas, and provisions obtained by skiers at 
local stores and restaurants. Out-of-state skiers, 
and Montanans traveling to state ski areas outside 
their region, patronize food and lodging facilities 
en route.
Despite rising lift ticket prices and the increasing 
costs of ski equipment and related goods, the ski 
industry seems healthy nationally, regionally, and 
in Montana. The most recent of the triennial sports 
participation surveys made by the A. C. Nielsen 
Company shows that in the United States,downhill 
and cross-country ski participation increased 40 
percent between 1976 and 1979, which was the
“There are significantly 
fewer young people now 
entering the potential skier 
group, and the substantial 
growth experienced by the 
industry in the sixties and 
seventies is not expected to 
continue."
highest sustained growth of any of the sports listed.4 
And a report made by the Opinion Research 
Corporation, under the sponsorship of the U.S. 
Forest Service, shows that the western states have 
both the highest percentage of active skiers among 
the adult population and the highest percentage of 
skiers skiing in their region, compared to the three 
other national areas (Northeast, North Central,and 
South).5 In Montana, from the 1972-73 season to the 
1978-79 season, skier visits at National Forest areas 
increased by 73.6 percent.
The picture is not entirely optimistic, however. 
The possibilities for ski area expansion are uncer 
tain at this time, due to RARE II and the increasingly 
limiting effects of environmental legislation. A
4"Fascinating Statistics,”  Skiing, vol. 32 (November 1979): p.
12.
5"Growth Potential o f the Skier Market,”  Forest Service
Research Paper, Northeastern Forest Experiment Station,
(Broomall, Pennsylvania, 1978).
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Above, skiers at Big Sky. Below, Discovery Basin. Page 22, Bridger Bowl. All photos courtesy of the Montana Travel Promotion Unit, Helena.
drastic escalation in energy costs could make lift 
ticket prices or travel costs too high for all but a few 
skiers. And any general downturn in the nation's 
economy, as we are now experiencing, could result 
in less discretionary income available to spend on 
recreation. Also, economists suggest that the 
tremendous growth in the recreation industry in 
the past ten years is due to the large percentage of 
people in the younger age groups during those 
years. Young people are typically the potential 
group for sports activities. Because the birth rate 
has declined since 1960, there are significantly 
fewer young people now entering the potential 
skier group, and the substantial growth expe 
rienced by the industry during the sixties and 
seventies is not expected to continue.6
On the other hand, Montana ski areas are located 
close to the state's major population centers, and 
they have been able to attract a relatively stable 
local clientele. And, with the state's land area so 
large, its ski areas provide a great deal of 
recreational opportunity on a very small percen 
tage of its total area. With the exception of 
opposition expressed to the construction of Big Sky
6For a general discussion of the changing age structure, see 
Paul E. Polzin, "Age Structure of the Population: What It 
Means for Decision Makers," Montana Business Quarterly, 
vol. 16 (Spring 1978): pp. 46-51.
and “ Ski Yellowstone," an area now stalled in the 
planning stage, state environmentalists show little 
indication that they consider Montana's ski in 
dustry a threat to the state's wilderness environ 
ment.
Montana's remoteness from the nation's popula 
tion centers and its small population keep the 
state's ski industry small in comparison to that of 
New England and other Rocky Mountain states. But 
the industry does contribute to the state's 
economy, and it enhances the recreational oppor 
tunities available to its residents. Regardless of 
national trends, Montana, with its mountains and 
abundant snow, will probably always have some 
form of ski industry. a
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A Su rvey o f M ontana
H ou seh o ld s
D uring 1979, the Bureau of Business and 
Economic Research completed a survey of Mon 
tana households to determine their current hous 
ing situations and the extent of their housing needs 
and preferences. Funded by the Montana Board of 
Housing, the project was intended primarily to 
obtain the kinds of information that would assist 
the Board of Housing in its planning for the 1979- 
1981 biennium. However, the survey also 
generated considerable information of interest to 
both the general public and the Montana business 
community.
This survey was conducted among households 
throughout the state during December 1978 and 
January 1979. The eligible population was estimated 
at 273,000 households, from which over 1,200 
interviews were obtained. A relatively new 
telephone sampling technique called “ random 
digit dialing" was implemented to facilitate the 
telephone interview method used. This method 
seems especially useful in states of large area but 
sparse population, and we are very enthusiastic 
about its potential for Montana. Because we felt 
that Montana Business Quarterly readers and 
others in both business and government might be 
interested in the survey results and the survey 
method, we are including a brief discussion of each 
here. We hope to include additional reports 
detailing other results of this survey in future issues 
of the Quarterly.
Som e Results 
and a 
New Survey  
Technique
SUSAN SELIG WALLWORK
Susan Selig Wallwork is Research 
Associate, Bureau of Business and 
Economic Research, University o f M on 
tana, Missoula.
Highlights of the Survey
As was mentioned earlier, this survey was spon 
sored by the Montana Board of Housing. The Board 
was established by the 1975 Montana Legislature 
with the mandate to assist private enterprise in 
providing home ownership opportunities for low 
and moderate income Montanans. To assist the 
Board in its planning, portions of the report on the 
survey results focus specifically on households in 
the low and moderate income categories. How 
ever, the survey results include considerable 




general, and it is this information which will be 
discussed here.
It should be noted that the survey sample 
compares favorably with available data on all 
Montana households and, therefore, is considered 
representative of Montana households in general. 
In addition, the sample size is sufficient to assure a 
high level of confidence in the statewide results. 
Data for the five geographic regions illustrated in 
figure 1 may not be as highly reliable as the overall 
state figures.
Although they have not been presented here, 
data are also available for the state's seven most 
populous counties (Cascade, Flathead, Gallatin, 
Lewis and Clark, Missoula, Silver Bow, and Yellow 
stone); anyone interested in those results should 
contact the Bureau.
Household makeup
Montana households responding in the survey 
ranged in size from one person households to 
households with as many as eleven persons, but 
most had three or fewer persons (table 1). Average 
household size, overall, was 2.94 persons, which 
compares to 3.10 persons reported in the 1970 
Census. Thus we see that in Montana, as elsewhere.
households are getting smaller.
Significant differences exist among the state's 
five broad geographic regions. The largest propor 
tions of households in the strongly rural eastern 
and north central regions had from two to four 
persons; the averages were 3.23 and 3.18 persons, 
respectively. The other three regions all reported 
average household sizes of less than three persons, 
and in all regions except the eastern region, 
average household size among the surveyed 
households was below that recorded in the 1970 
Census.
The survey also compiled other interesting 
demographic information about Montana house 
holds. We found that most Montana households 
are conventional husband-wife types. However, 
approximately one-third are either one person 
households, or households of two or more people 
headed by an unmarried person. Twenty-two 
percent of the households reported being headed 
by women, and 38 percent are headed by persons 
under thirty-five years of age. The vast majority of 
household heads had at least a high school 
education, with almost half reporting some college 
or more.
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Table 1
Size of Montana Households
Number o f  persons in  hou
A l l  
Respondent 
Households




C en tra l
Dgraphic Re< 
South 
C en tra l
g io n ---------
South 
w estern Western
1 person 19 15 15 24 20 19
2 persons 29 28 26 32 28 30
3 persons 19 17 21 14 21 20
4 persons 16 18 17 17 12 19
5 persons 10 7 13 9 15 6
6 o r more persons 7 14 8 4 5 7
T o ta l 100 100 100 100 100 100
Number o f
re sp o n d e n ts  1 ,2 6 2  162 211 251 220 207
Average h o u seh o ld
s i z e a 2 ,9 4  2 .2 2  2 .1 8  2 .6 8  2 .8 9  2 .8 7  
Note: Percentage d e ta i l  may no t add to  the  to ta ls  due to  round ing .
aAverage number o f  persons in  household.
Table 2





North South South- 
C en tra l C en tra l Western Western
$ 5,000 o r less 10 7 9 10 11 11
$ 5,001 to  $10,000 18 22 12 17 21 17
$10,001 to  $15,000 16 16 15 *3 17 21
$1 5 , 0 0 1  to  $20,000 25 22 25 30 22 2A
$20,001 to  $35,000 23 20 27 21 2A 21
Over $35,000 8 13 11 9 6 6
T ota l 100 100 100 100 100 100
Number o f  
re sp o n d e n ts 1 ,163 148 210 231 302 281
E stim a te d  m edian  
h o u seho ld  income $15,800 $15,600 $17,400 $16,400 $15,300 $15, 200
Note: Percentage d e ta i l  may no t add to  th e  to ta ls  due to  round ing .
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Table 3





--------  Geographic Region ---------
N orth  South South- 
C en tra l C en tra l western Western
S in g le  fa m ily  house 72 80 71 72 71 72
M u lt i fa m ily  d w e llin g 15 10 18 18 16 13
Mob i 1e home 12 10 10 10 13 15
O ther 1 *  0 0 I 0 0
T o ta l 100 100 100 100 100 100
Number o f  
re sp o n d e n ts 1 ,262 163 211 251 330 307
Note: Percentage d e ta i l may no t add to  the  t o ta ls  due to round ing .
Household income
The Montana households participating in the 
survey were asked about their total household 
income (from all sources and before taxes and 
other deductions) in 1978. As table 2 indicates, 
about 44 percent had household incomes of 
$15,000 and under in 1978, and less than 10 percent 
were above $35,000. The agricultural eastern and 
north central regions recorded the highest percen 
tages with incomes above $20,000 in 1978.
Based on the survey data, the median income of 
respondent households in 1978 was estimated at 
$15,800. The north central region again led the 
state's broad geographic areas; its median house 
hold income for 1978 was estimated at $17,400. 
Current housing
In assessing housing needs, we first looked at the 
current housing situation for the respondent 
households. As indicated in table 3, the over 
whelming majority (72 percent) of the state's 
households lived in single family homes, including 
ranch or farm houses, at the time of the survey. The 
1970 Census o f Housing reported that 74 percent of 
the occupied housing units in Montana as of April 
1970 were single family houses, which compares 
favorably to our estimate.
Apartments, duplexes, and other multiunit 
dwellings housed about 15 percent of the respon 
dent households, and 12 percent reported living in 
mobile homes. The remaining 1 percent lived 
primarily in group quarters, such as college 
dormitories or military barracks.
Housing patterns vary little among the 
geographic areas. The eastern region does show a 
slightly greater concentration of single family 
dwellings. This may simply reflecf the rural 
character of the area; there are no counties with 
large populations in the eastern region. There is 
also a corresponding tendency toward more 
multifamily dwellings in the more populous north 
central and south central regions. Interestingly, the 
proportion of mobile homes is about the same in all 
areas of Montana, suggesting that this type of 
housing is adaptable to both rural and urban 
settings.
Other interesting information compiled regar 
ding current housing in Montana indicates that 
most Montanans own their own homes. Sixty-nine 
percent of the participating households reported 
they were either buying their home or already 
owned it free and clear. We also discovered that 
approximately one-third of the single family houses 
in Montana have been constructed since 1960, and 
59 percent of the multiunit dwellings have been 
built since then.
Future housing needs and preferences 
Since one of the purposes of the housing survey 
was to find out about the housing needs and 
preferences of Montanans, part of the survey 
interview was devoted to the need, if  any, for 
different housing, the type of housing the 
households preferred, and their ability to pay for 
housing. O f course, these results indicate what the 
households said about their future intentions with
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respect to housing, and what people say they will 
do sometimes varies from what they actually end up 
doing. Nevertheless, we believe this information is 
as accurate as modern survey techniques can make 
it.
Montanans who participated in the statewide 
housing survey were asked whether they had made 
any effort to look for other housing during the six 
months immediately preceding the survey (that is, 
during the latter half of 1978). As of January 1979, an 
estimated 23,000 Montana households fit into the 
“ looking”  category. For the most part, these 
households were younger and had low or 
moderate incomes. Other respondent households 
either said they only had thought about looking for 
other housing during the latter half of 1978 or 
indicated no interest in other housing.
Respondents' answers to questions about the 
type of housing they preferred were not surprising. 
As table 4 indicates, Montanans overwhelmingly 
prefer living in single family dwellings. More 
specific questions revealed that respondent
households prefer single family homes with two or 
three bedrooms and that they would rather buy 
than rent. There was little variation in preferences 
among the geographic regions.
Respondents were also asked to state the 
maximum monthly amount they could afford to 
pay for housing, given their household's current 
monthly income. They were asked to give just the 
amount for rent or mortgage payment—not for 
utilities, taxes, insurance, or other related housing 
expenses.
Among the households looking for other hous 
ing, 52 percent said their maximum rent or 
mortgage payment needed to be $250 or less per 
month. Twenty-seven percent gave amounts 
between $250 and $400,10 percent put themselves 
in the $400 to $500 bracket, and 11 percent said they 
could pay more than $500 (table 5).
These figures help bring current housing prob 
lems into perspective. A rough rule of thumb is that 
when interest rates are around 10 percent, housing 
payments (for principal and interest, taxes, and
Type of Hemusing Pref 
(In
Table 4 







M ulti fam lly  
Duplex Other
Mob i 1e 
Home
Other or 
Condom i n i urn Don11 Know Total
Number o f  
Respondents
A11 respondent 
households 81 3 8 4 1 2 100 1,246
By broad geographic area
Eastern region 82 1 8 5 1 3 100 160
North cen tra l region 78 5 8 5 1 2 100 205
South cen tra l region 81 3 8 4 1 3 100 247
Southwestern region 80 4 9 4 1 2 100 328Western region
By " look ing " status
















Those th ink ing of 
looking fo r 
other housing 86 3 4 3 2 2 100 241
Those not looking 
fo r  other housing 79 4 10 4 1 3 100 817
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Note: Percentage d e ta il may not add to  the to ta ls  due to  rounding.
Less than 0.6 percent.
Respondents who had looked fo r  other housing during the la t te r  h a lf o f 1978.
Respondents who had thought about looking fo r  other housing during the la t te r  h a lf o f 1978. 
Less than 0.6 percent.
Table 5
Respondents’ Estimates of Maximum Monthly Housing Payments Possible 
by “ Looking Status”
(In Percentages)
"Looking" Status 







































Number' o f  
Bespontlents
1,013
Those looking fo r  other 
hous1nga 14 18 20 11 12 4 7 3 11 100 17 6
Those th ink ing  o f looking 
fo r  other housing 11 13 19 13 18 3 12 3 8 100 212
Those not looking fo r  
other housing 13 14 19 14 15 6 8 1 10 100 625
Note: D o lla r figu res re la te  to  rent o r to  mortgage payments. U t i l i t ie s ,  taxes, and insurance are excluded.
Respondents who had looked fo r  o ther housing during the la t te r  h a lf  o f  1-9.78-
Respondents who had thought about looking fo r o ther housing during the la t te r  h a lf o f  1978.
insurance) on a thirty-year loan tend to run about 1 
percent of the mortgage amount per month. 
Therefore, a mortgage of $25,000 would require a 
payment of approximately $250 per month to cover 
principal, interest, taxes, and insurance. However, 
conventional mortgage rates are well above 10 
percent, and $25,000 is certainly a modest mortgage 
these days. Thus, it is obvious that many of the 
respondent households w ill have difficulty finding 
housing whjch will meet their needs and expecta 
tions and fit their budgets. The low-interest 
mortgage funds made available by the Board of 
Housing are intended to help ease these problems 
for low and moderate income Montanans.
Among the other survey results are such topics as 
the attitudes of Montana households toward their 
current neighborhoods, length of residence in 
local communities, the size of current housing, and 
current monthly mortgage and rental payments.
The Survey Methodology 
When the Montana Board of Housing contracted 
with the Bureau to do the survey, one of our first 
steps was to decide on an appropriate method for 
collecting the needed information. The personal 
interview and mail survey methods were eliminat 
ed as inappropriate for several reasons. Personal 
interviews are quite expensive for a statewide 
survey, especially in Montana with its extensive 
land area and relatively small but widely dispersed
population. Also, the interviewing for this project 
had to be done at a time when the state was 
experiencing a very severe winter season. In 
addition, there are no reliable and adequate lists of 
all Montana households from which to select a 
representative sample for personal or mail contact.
Telephone surveys have been used for years, 
most often to measure public reaction to political 
issues and candidates or to consumer products. In 
spite of this, though, among most researchers, they 
have traditionally been viewed with skepticism, 
especially when applied to studies of the general 
population. This view was generally influenced by 
problems with the sample frame, primarily the 
incomplete coverage of the population: not all 
households have telephones, and not all 
telephones are listed. As a result, the telephone 
survey was generally considered a second-best 
alternative to the personal (face-to-face) interview 
survey.
In the last few years, however, telephone surveys 
based on some form of random telephone number 
generation for sample selection have gained 
considerable acceptance as a legitimate method for 
obtaining information. These random telephone 
number generation procedures are generally 
referred to as random digit dialing (RDD) techni 
ques.
The change in sentiment toward the telephone 
survey has occurred for a number of reasons, not
[
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the least of which is the cost factor. Increasing 
personnel and travel-related costs have made 
personal interview surveys even more expensive, 
compared to other methods, because of the greater 
time and travel usually involved. A second factor 
involves developments in the telephone industry. 
While equipment improvements have made actual 
telephone in terview ing easier, increased 
telephone coverage has been a greater stimulus. 
The U.S. Bureau of the Census has estimated that by 
1976 almost 93 percent of the households in the 
country had telephones.1 For Montana, coverage 
estimates from Mountain Bell are around 94 or 95 
percent. In addition, random digit dialing techni 
ques have increased the effectiveness of the 
method by making it possible to reach that segment 
of the population with unlisted telephones.
Given the improvements in the telephone 
industry, and the circumstances of our project, we 
felt the random digit telephone method would be 
the best alternative.
Setting up the RDD program 
The Montana Public Service Commission, the 
state's regulatory body for utilities, was able to 
provide us with both numeric and alphabetic 
indexes of all three-digit telephone prefixes in the 
state. The Commission also provided a listing of all 
the twenty-two telephone companies operating in 
the state. These companies were asked to provide 
information on their prefix service areas and 
equipped number banks, as well as any non- 
residential prefixes and number banks reserved for 
coin-operated phones.
This information, along with our best estimates of 
the current population of each prefix area, were 
incorporated into source files that are used with a 
computer program to generate the random 
telephone numbers. The weighting used for the 
various prefix areas is based on both the estimated 
population of the area and the mix of coverage 
between Mountain Bell and the other telephone 
companies. Excluded from the source file were any 
identifiable nonresidential prefixes and number 
banks, which helped considerably in the elimina 
tion of nonresidential listings.
Both the questionnaire and the various survey 
procedures were pretested prior to the actual 
survey. This included a pretest of the RDD sample 
selection procedure; based on the pretest, a few 
refinements were made in the procedure.
’William R. Klecka and Alfred J. Tuchfarber, “ Random Digit 
Dialing: A Comparison to Personal Surveys," Public Opinion 
Quarterly, vol. 42, no. 1 (Spring 1978), p. 106, citing U.S. 
Bureau of the Census.
How the program operated 
Altogether, eighteen interviewers worked on the 
survey, making their phone calls out of Bureau 
offices so that we could provide immediate and 
direct supervision. They were thoroughly trained 
and briefed for both the pretest and the full-scale 
survey.
During the two-month data collection period, 
almost 3,700 randomly selected telephone 
n umbers were attempted. Some 1,630 of these were 
determined to be eligible households. The rest 
included primarily unassigned or nonworking 
numbers, as well as nonresidential numbers and 
what we call “ no contacts"—those numbers at 
which no contact was made after at least five 
attempts, varied over days and times. Altogether, 78 
percent of the eligible households responded, 
resulting in 1,262 usable interviews. This response 
rate compares quite favorably with surveys of this 
type.
One of the primary justifications for the 
telephone method versus the personal interview 
method has always been the claim of lesser cost. In 
this instance the claim proved true. Comparison 
with a recent personal interview study in the 
broader Missoula area indicates savings in the 
range of 30 to 40 percent per completed interview. 
In the case of a statewide personal interview survey, 
where travel costs would be significantly higher, 
the difference would be even larger. And the 
telephone survey costs include the cost of setting 
up the random digit program itself, a one-time 
expense.
Some observations
The cost savings over the personal interview 
method and the overall response rate achieved 
indicated that the telephone approach using the 
RDD technique is a cost effective survey method 
for us. We plan to retain the data files used and to 
update these periodically as new prefixes are 
added, as number banks change, and as any other 
changes occur. We expect to use the method, if 
appropriate, in future surveys. Montana businesses 
may wish to investigate the possibility of using this 
or a similar method for their own marketing or 
consumer surveys. A final reminder, though: the 
telephone interview method is not appropriate for 
all surveys. There are features of the telephone 
method in general that can be advantages or 
drawbacks depending on the nature of the project. 
Nevertheless, as RDD techniques become more 
refined and widespread, there are more situations 
in which this approach is an appealing and feasible 
alternative to the personal interview approach.
□
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